An experiment was designed to evaluate the nutritional value of poultry litter ash (PLA) under commercial-type conditions. Diets were formulated to meet the nutrient requirements of the broiler utilizing PLA at combinations of 0, 25, 50, 75, or 100% in starter, grower, and finisher diets as a replacement for dicalcium phosphate (DP). No significant effects were observed on BW, feed consumption, FCR, or mortality when broilers were fed PLA to 100% replacement for DP to 41 d of age. Processing performance, as measured by carcass and meat yield, of broilers at 42 d of age was also unaffected (P > 0.05). The complete substitution of DP with PLA failed to compromise growth and processing performance in market age broilers and the PLA produced via the combustion of poultry litter can be used as a phosphorus source in poultry diets.
The fertilization of crops with poultry manure is and will continue to be a good agronomic practice. However, alternatives to land application of poultry manure are mandated because, in some areas, the application of poultry manure to agricultural lands has resulted in soil phosphorus levels that exceed the amount that can be removed in the harvested crop [1] . Concerns about P runoff into surface waters where manure is applied at excessive rates or not according to established requirements for crop production also exist [2] .
Potential exists for recycling P from poultry manures, especially where poultry litter can be obtained as a feedstock for energy generation [3] . After combustion, the remaining poultry litter ash (PLA) has greater value for use as a P supplement for use in poultry diets as compared with its fertilizer value [4] . Feed phosphates are a costly component of the poultry diet and are mirrored by rising costs in the extraction and production of animal feed phosphates [5] . Local sources of products, such as PLA, provide a distinct economic advantage in reducing feed costs. An experiment was designed to evaluate PLA as a substitute for dicalcium phosphate (DP) in commercial-type diets for the broiler chicken.
MATERIALS AND METHODS

General Considerations
A total of 1,600 broiler chicks were obtained from a commercial hatchery (Cobb × Ross) and 25 birds were randomly assigned to each of 64 floor pens, each being 1.98 × 2.29 m. The cur- [8] . 2 Values assigned to poultry litter ash when used as an ingredient in the computer feed formulation matrix. tain-sided house had thermostatically controlled heating and cross ventilation. Pens were separated by wire partitions and the floor and isles were concrete. Each pen was equipped with an electric brooder and ceiling-mounted forcedair furnaces were used to maintain a brooding temperature of 95°F (35°C) for the first week; thereafter, brooding temperature was reduced 5°F (2.8°C) weekly through 4 wk of age. Each pen had fresh pine shavings (5 cm) and was equipped with 1 hanging feeder (22.5-kg capacity) and nipple water line system. Chicks were vaccinated for Marek's disease at the hatchery. Mortalities were weighed daily and recorded before disposal. Feed consumption (FC) was calculated by the difference in feed offered and feed remaining on a pen basis at 14, 28, and 41 d. Mortality-corrected FCR (FC:BW) was determined as the ratio of the FC divided by the pen weight plus BW of mortality during the 14-, 28-, and 41-d periods. Statistical analysis was conducted using JMP software [6] . Animal transport, housing, and handling procedures were in accordance with guidelines of Auburn University's Institutional Animal Care and Use Committee.
Experimental Diets
The PLA was obtained from a pilot plant test of an Energy Products of Idaho [7] fluidized bed system designed to combust poultry litter with the intent to produce process steam. Initial analyses [8] were completed to determine its mineral composition and establish feed formulation values (Table 1) . For diet formulation, PLA (16.70% Ca, 10.00% P) was substituted for DP (24.1% Ca, 18.5% P) where the mineral contribution of Ca, P, and Na were used in the feed formulation matrix. The 8 dietary treatments were 0, 25, 50, 75, or 100% PLA as a replacement for DP in the starter, grower, and finisher diets or 25, 50, or 75% in the starter diet followed by 100% PLA in the grower and finisher diets (Table 2) . Each diet was fed to 8 pens with 25 birds/pen. The corn-soybean meal pelleted diets were formulated based on available information to meet or exceed NRC recommendations [9] and birds were allocated a specified amount of starter (1.8 lb/bird), grower (3.5 lb/bird), and finisher (ca. 6.7 lb/bird) on a pen basis during the 41-d experimental period (Tables 3, 4 
and 5).
Processing and Yield Determination
Carcass yield was evaluated at 42 d of age for 10 broilers randomly selected, wing-banded, and placed back in the pens at terminal weighing (d 41) with their pen mates and maintained on full feed. Feed and water withdrawal was introduced 8 h (2300 h) before processing. Marked birds were weighed before processing following the 8-h feed withdrawal period. Carcass and abdominal fat weight were determined after a 2-h ice chilling to slightly less than 4.4°C (40°F). Following chilling, the front half and rear half were separated, weighed, and the respective yield of each component calculated as a percent of preslaughter live weight. 2 Poultry litter ash was added to the diet at the expense of dicalcium phosphate. Statistical analysis employed transformed values (arcsine), whereas the respective SEM values were estimates derived from actual percentages. 4 Carcass without neck and giblets after 2 h of slush ice chilling and removal of abdominal fat expressed on an absolute basis and relative to the full-fed live bird. Depot fat removed from the abdominal cavity of carcasses without neck and giblets after 2 h of slush ice chilling expressed on an absolute basis and relative to the full-fed live weight.
RESULTS AND DISCUSSION
This experiment was designed to evaluate the use of PLA as a substitute for DP under commercial-type conditions. No significant effects (P > 0.05) were observed on BW, FC, FCR, or mortality when broilers were fed graded levels of PLA to 100% replacement for DP, as represented by the 100/100/100 treatment (Table 6) . Also, no significant differences (P > 0.05) were observed in the processing performance of broilers at 42 d of age due to the substitution of DP with PLA (Table 7) .
The use of PLA as a replacement for DP has been met with limited investigation in the past with turkeys [10] and broilers [11] . Both investigators concluded that PLA obtained from the combustion of turkey or broiler litter could be used as a P supplement for poultry. In the current study, the complete substitution of DP with PLA failed to compromise growth and processing performance in market age broilers. Therefore, the PLA evaluated in this and previous experiments confirms that the PLA produced via the combustion of poultry litter can be used as a phosphorus source in poultry diets.
CONCLUSIONS AND APPLICATIONS
1. The use of PLA as a replacement for DP in commercial-type broiler diets had no negative effects on growth or processing characteristics of market age broilers. 2. The PLA produced by the combustion of poultry litter and used in this evaluation can be used as a substitute for DP in broiler diets without consequence.
